Over 15% of the population of the world has some kind of disability, and a prevalent type is associated with their lower-limbs. In order to provide this type of disabled people with a mean to restore the mobility they once had, it comes to interest the usage of brain-machine interfaces (BMI). Many BMI studies have been done using the approach of electroencephalography (EEG); however, they tend to use a "classical scheme" which consists of classifying only the movement intention of the user. When this intention is detected, the system is programmed to automatically perform realistic movements according to the user's wishes. This is why direct decoding from the EEG signals into limb kinematics would be preferable, as it gives the possibility of characterizing the intended movement in detail. A limited number of studies have implemented these "decoding schemes"; nevertheless, they just decode a single type of movement. This work will show some of the different methods currently used for decoding, as well as their comparison and performance for different sets of types of movements.
INTRODUCTION
According to the World Health Organization (WHO), over 15% of the population of the world has some kind of disability [1] . In 2011, in the European Union, there were around 11 847 917 people with a walking disability, and 7 211 616 had difficulty of standing or sitting [2] . Lower-limb disabilities can be caused by health conditions that belong to broad categories such as congenital anomalies, chronic conditions or injuries. By these statistics, it can be seen that lower-limb disabilities are prevalent and have incidence, thus it comes as a challenge to assist this disabled growing population.
Due to the prevalence of disabilities that affect the lower-limbs in the growing population, it seems necessary to provide assistance to those that have lost their ability to walk and grant mobility means to those that lack such ability. Although some of the current methods, procedures or techniques used for lower-limb disabled people have good results, most consist of prolonged periods of time in rehabilitation, or have a degree of discomfort to the user.
In order to provide the lower-limb disabled people with a mean to restore the mobility they once had, without the extensive or uncomfortable treatments, the cyber physical systems (CPS) research community has shown interest in the integration of both cyber systems and biomedical systems. One of the typical CPSs are known as brain-computer interfaces (BCIs), also called brain-machine interfaces (BMIs). This paper is organized as follows. In Section 2, first the BMIs are described. Then, how the data can be acquired is explained. Next, the preprocessing and processing of the signal are mentioned. Section 3, covers the literature survey, which are the works that influence this research.
Finally, Section 4 shows the conclusions.
BRAIN-MACHINE INTERFACE
BMIs are useful technologies that include systems or devices that sense and respond to neural processes, allowing a disabled user to interact with any device by interpreting neurophysiological signals. The signals acquired by BMI systems can be used to control an external device, like a computer cursor, an internet browser, an exoskeleton or prosthesis [3] .
Data acquisition
When implementing BMIs, there are different approaches of how to acquire the neural signals. One of these approaches is electroencephalography (EEG), which consists of sensing electrical signals from the brain using noninvasive sensors on the surface of the scalp. The electrical discharge recorded from the sensors possess relevant information of the brain signal [4] . This signal can be also acquired with invasive sensors, such as intracortical microelectrodes [5] or electrocorticography (ECoG) [6] . However, these types of approaches have certain risk of brain injury; this is because performing a surgery is required to allocate the electrodes in the brain. Although data acquired non-invasively via EEG has low signal-to-noise ratio and spatial resolution [4] [5] [6] [7] ; it is easier to repair or replace an EEG interface. Along these lines, this type of technology is very user friendly; however, the conventional EEG equipment takes a long period of time to be instrumented on a subject, 
Signal processing
Different types of machine learning methods are applied to process neural signals, and recently they have been grouped in two areas: classification methods [8, 9] and decoding methods [7, [12] [13] [14] [15] [16] . The classification methods tend to have a discrete output, i.e. left/right, yes/no, go/stop. The decoding methods, on the contrary, give a continuous output, like position or velocity. In Figure 1 , a general scheme of a classification method in a BMI is presented, from [10] adapted from [11] .
In this example, the user performs a mental process that is recorded. The recorded signals go through a preprocessing step to get rid of artifacts. Then, discriminating features are extracted, to be later used in the classification step (pattern recognition). Finally, the identified signal is associated with an action performed by the device or computer. In Figure 2 All of these studies are summarized in 
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